Cyclosporin A and tacrolimus, but not rapamycin, inhibit MHC-restricted antigen presentation pathways in dendritic cells.
The main targets for the immunosuppressive calcineurin inhibitors, cyclosporin A (CsA) and tacrolimus, have been considered to be activated T cells, but not antigen-presenting cells. Here we demonstrate that CsA and tacrolimus, but not rapamycin, inhibit major histocompatibility complex (MHC)-restricted antigen presentation in dendritic cells (DCs). Microencapsulated ovalbumin (OVA) was efficiently captured, processed, and presented on both class I MHC molecules (cross-presentation) as well as on class II MHC molecules. Addition of CsA and tacrolimus, but not rapamycin, to cultures of DCs inhibited both the class I processing pathway and the class II processing pathway of exogenous OVA. In addition, CsA and tacrolimus, but not rapamycin, also inhibited the classic class I processing pathway of endogenous OVA. CsA and tacrolimus did not inhibit presentation of exogenously added OVA peptide, SIINFEKL, phagocytic activity of DCs, or the total level of expression of class I MHC (H-2Kb) molecules. CsA and tacrolimus, however, inhibited profoundly the expression of SIINFEKL-H-2Kb complexes in OVA-phagocytized DCs. These results demonstrate clearly that CsA and tacrolimus inhibit intracellular processing events of antigens, and further suggest that the immunosuppressive activity of CsA and tacrolimus is at least in part due to inhibition of antigen processing pathways.